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PURPOSE: Provided is a method for preparing a high quality 
oxytitanium phthalocyanine charge-generating material used in 
a photoconductor, from a cheap and easily handled starting 
material. 
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CONSTITUTION: The method for preparing an oxytitanium 
phthalocyanine charge-generating material comprises the steps 
of: mixing sulfuric acid having the concentration of 0-100 wt% 
with an oxytitanium phthalocyanine crude material in the ratio 
of 100:1-1:1; grinding the mixture homogeneously in a wet 
grinding device by means of a zirconia bead or a glass bead as a 
grinding medium at -20 to 60 deg.C for 0.1-24 hours; and 

separating and removing the grinding medium from the ground product using a solvent. Particularly, the solvent 
is selected from the group consisting of an aliphatic alcohol, an aromatic alcohol, a ketone and a mixture thereof. 
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nfl^^sl ^^-g-^JjoflAi ^^tt ^^lE^H^^ H*S.Alo>^d* ^lS«>^ «cJ-'S°1 7l^£|o1 
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4 10 -a-^I^^Ai # 2000 ml* ^7>«Vo^ Sl^^Al ?1 ^ ^^7} ^S.^ "^'^f^^^Z^J" 
f^A^(:^<Hs pH 7.0)0] ^ T^7>;^1 60X:b\ ^2:7HAi ?i^«>^T:^. ^ 48.7gS] -^aIeIeI-b- = 

alHcfl 2 
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.^■7151. :g-o] ^Hl^ ^A>A>;5l ^a^*^: ^}7]s\- ^^7] PDT-2000 (Quality Engineeri 

ng Associates Inc. USA)* ^^^^^^ ^V^fl [S. iM 

1) 2:71 JE^^^ (VDDP) 

-e.okvsi s^q- tfl€7ii- oi^«>o^ tfl^Ai^* x.fl s.^ s^<=ii ^-"is^ ^=««?FSI^. 

2) ^^^ (DD5) 

-700VS. tfl^Al?! Jf: 32i WD5) E-^ JL^Sl "^^^I-jI 2.7la^:S^oI| tfl^ 

^. DD5 = (32: ^ S^^-9l/2:7la^^^)x 100 (%) 

3) ^i-£(E50%) 

S-^Sl S^-i- -700VS. tH:gAl^ Jf: J^;^-©! 780nm?l ^-^^^ H.^ S.^* ic# A]^* ifl =^ S^fi) ^ 

^l7>2:7i s.^ a^si 50%<i «B'3-«1-^ ^^s. =171 ^-ai^si ^7]% ^^nsi"^. 

4) ^*^^(VF) 

E-^a^* -700VS. tfl^^m ^ ^^^1 780ninol:il ^]y]7} 13 J/cnf?! ^-S^^oH i=-#'^l^* 3E^^4^« 
Al-f 2 - 3 • 

oven [S. l]ol| 

A]-^ 4 ~ 8 

1 ~ 5°)l^i ^AlEl^^ =E.^SAlo>>a* A>-g-^ ^ Slofl^ A]-e 13]- ^'^Sl-Ti) ^A]sl-^ O.B^ ^ 



11 ^7>A>;5l ^31- 



^1^ 




VDDP (V) 


DD5 (%) 


£50% ( J/cnf) 


VF (V) 
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^Aldll 1 


-666 


92.0 


0.101 


-64 


2 


^A] 0^1 2 


-682 


90.2 


0.108 


-49 


3 


^aHI 3 


-674 


90.6 


0.111 


-54 


4 


alJEcfl 1* 


-502 


70.1 


0.508 


-108 
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-602 


79.1 


0.378 


-66 
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«1S<m 3 


-619 


81.2 


0.412 


-74 


7 




-600 


62.0 


0.130 


-46 


8 


alsofl 5 


-627 


75.1 


0.185 
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" * :a^>A>;5l S^^^7> -700V7W tfl^Sl^l ^oj-Ai S-S.^- tfl:^7l2l ^<g-& 7.45kVS -a^^V^^ 



^r^. t>\^^ V]V\-3L ^^7] Sel#^.2.^<^H]S^olT-l- ^Bl^^i^=S3rl^-»+ Aj-g-sl-:^! SJjLE. 31*^ 

(57) ^^21 
1 

30-100^^%2l ^-iV^Jl- ^AlElEl-^ =*^Alo>id a.^ = -t- 100:1 ~ V.IS] ^ms. ^W^. «:=Jfl^fl^l 

s. ;^lssqo>Hi= -^elB] = » oi^^H -Sr^Sl^^sloiiAi -20 - 60T, 0.1-24a1^Vs.o> ^^^7\] ^. 

^] 1*M ?^l'>]^^ -^^7] ^^l^lEl-^ S*^Alo].ia a^Sfe 1,2-1^ Alo>i:.^;aol 14 1,3-1=1 olnji^oli^^-^* 

-S-T^fl^H^i 160-200r°1lAi 6-12Al?l:^-;> ^-S-^l?! ^. ^^^^ ^^^s -si-^ IJ-'S. 

^1 i-^°fl si<^^i. ^3-71 30-ioo*^%2i ^^-i- ^^.e-s *>fe «oi-^. 

^■^-"^ 4. 

^] l^°fl ki'H'^-i. ^J-7l ^ -20-60*0^ ^S,°^^^ ol^°1^* -^^.^S s>fe "l}-^. 

>il Si<H^i, ^71 ^ €r^fe 0.1-24Am*°> ol^o^^* Sl-fe «o1-^. 

^^•^ 6 

-a-Jl, 1-^ ^ l}-^. 
^T^'^ 7 

^1 l^M Si^^^i, -g-^ll* <=>l-&-«- ^-t^Bfl^lSl ^171^ ^tSfll-oll -§-x>11* 1:4 «1#S. «7l-«-M ^ifll-* ^ 

AVAl^lai ^ -tBlBll- o^4^ ^71 -g-Dfl^ ^ 40-80t:<=flAl 3-20Al:?}:^>?> ?i2:-5l-<^ 01^0^;^]^ s. 

^T^^ 8. 
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^1 l-^S] wj-igofl fiisfl ;Hl2:5]nl. 6.8± 0.2* 10.0±0.2' AHofl sl3.7> M-E^-i-l-ul 8.8+0. 
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^^S o.^. .^aIeIe)-^ =%SAl6>^d 

11. 

^ IJ-^"!! ^]^^^. 7.5±0.2° . 11.4±0.2' , 13.7±0.2* , 14.8±0.2' . 18.0±0.2' , 18.8 
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^ ^AlE]E^^ :?i^^><8#^. 
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(54) Manufacturing method for Oxy-Ti tanium Phthalocyanine* s charge generat ion & from this 
cause new type Oxy-Titanium Phthalocyanine *s charge generator. 



Summary 

This Invention is about the product method of the electric charge substance of Oxy-Titanium Phthalocyanine and this 
substance. 30-100 wt% Sulphuric acid and Oxy-Titanium Phthalocyanine crude are mixed the ratio of 100:1 - 1:1 and by using 
zircon ic-ovoid or glass-ovoid as the shattering material, this mixture is shattered at -20'-60'C . for 0.1-'24hrs in the 
moistening shattering equipment and is giving the product method of the electric charge substance of Oxy-Titanium 
Phthalocyanine and this substance which separates and removes the above shattering material from substance by using the 
menstruum and the electric charge substance of Oxy-Titanium Phthalocyanine 

According to this invention, we are able to product the high quality electric charge substance of Oxy-Titanium 
Phthalocyanine, not using Tr i-f luoro-acet ic acid or Penta-f luro-propionic acid that are a high price and difficult to be 
treated. 

R&pr&^ontaf ivo f'iguro 
f igui <) 2 
Index word 

Oxy-Titanium Phthalocyanine. sulphuric acid, the moisture shattering equipment, en electric charge substance, organic 
photo-electricity conductor 

A d&tsi led state^noni 

The si!7iC'le descr fpt ion of a skefci? 

Pic. 1- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine crude 

Pic. 2- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.1 

Pic. 3- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.2 

Pic. 4- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.3 

Pic. 5- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the comparing eq.1 

Pic. 6- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the comparing eq.2 . 

Pic. 7- X-rav diffraction oaltern of Oxv-Titanium Phthalocyanine from the comoarino eo.S 



■Pic.' 10- the cross sectional view of conductor drum from this invention to measure electric property of Oxy-Titanium 
Phthalocyanfne 

* Description for the main sign of sketch 
'1 — Aluminum drum coated Oxide film 

2 — Charge-generation layer 

3 — Charge-transfer layer 

Thii detaiiod do^a lp< Ion of in.voniion 

Invention Object fy& 

Tho invfjntfon technology and the tradf I fonal iochnolcay or the splmre 
This Invention is atxDut the product method of the electric charge substance of Oxy-Titanlum Phthalocyanlne, for more detail, 
Oxy-Titanium Phthalocyanine crude is mixed with sulphuric acid and using the moisture shattering equipment. Is about the 
product method of the electric charge substance of Oxy-Titanium Phthalocyanine and the new crystal electric charge 
substance of Oxy-Tltanium Phthalocyanine. 

The photo-conductor which have the high photo-sensitivity on the field of visible ray. are extensively used a duplicator 
and printer. This photo-conductor was used that photo-layer which Is main component as selenium, Zinc oxide. Sulfide 
cadmium and other inorganic electric charge substance, is spread on the conductivity materials. However, this inorganic 
electric charge substance are not satisfied for the photo-sensitivity, thermal stability, water-resisting, durability and 
other properties required for duplicator and printer. For example, photo-conductivity used by Sulfide cadmium is inferior 
for water-resisting and durability, photo-conductivity used by Zinc oxide has a problem for durability and also photo- 
conductivity used by selenium and Sulfide cadmium have the defect for limited product ing and handling those. 
To solve these problems of inorganic electric charge substance, various studies are going on. Among many inorganic electric 
charge substance, Oxy-Titanium Phthalocyanine is widely used for excellent durability and superior thermal stability. 

Oxy-Titanlum Phthalocyanine Is composed with 1 .2-dlcyano-benzene or 1 ,3-di-imlno-iso-indole for main raw materials and 
Titanium-tetrachlor Ide or Tet r a-a I koxy-t Itanium for Titanium under N-methyl -pyrrole. 1-chloronaphthalene or quiniiine at 
160-200*0. for 6-12hrs and pass by the refining process. This composed matter is crude, we called. There are method for 
using 1 ; 2-dlcyano-benzene and Titanium-tetrachlor ide in the Japan patent no. 62-256865. for using 1 .3-di-imino-iso-lndole 
and Tetra-alkoxy-titanlum in the USA patent no. 4,971.877, for using 1,2- dicyano-benzene Tet ra-butoxyt i tanium in Japan 
Thesis Bull. Chem. Soc. Jpn.. 68. 1001-1005.(1995). These Oxy-Ti tan I um . Phthalocyanine crude are big particle and 
electrophotography property are poor so that not used for an electric charge substance. Consequently, as going through a 
adequate after-handling process, it is used as an electric charge substance that have high photo-sensitivity. The 
structural formula of Oxy-Titanium Phthalocyanine is chemical formula 1. 

Chemical formula 1 




In USA patent no. 5.164.493. after the composed Oxy-Tltanium Phthalocyanine crude melt with mixed solution Tri-fluoro- 
acetlc acid and dichloromethane. is crystallizing in the methanol and water solution and is giving product ing method the 
electric charge substance of Oxy-Titanium Phthalocyanine which have the x-ray diffraction peak at bragg angle 7.2+ 0.2' . 
6.9+0.2* . 14.3+0,2* . 18.0+0.2" . 23.9+0.2' . 25.6+0.2" . 27.3+0.2" . 28.8+0.2' . 29.4+0,2" and 36.4+0.2" . 
However, this process Is using Tr l-f luoro-acel ic acid and makes a great quantity of harmfulness gas and hard handling 
process phase is Involved in and Tr i-f luoro-acet ic acid is expensive and it is cons for high product cost. 



braQg 'angle 7.2± 0.2- . 9.1+0.2' . 11.2+0.2- . 13.5+0.2' . 14.410.2" . 24.0± 0.2' . 27.210.2' S 28.8+0.2- . In this 
method, after Oxy-Titanlum Phthalocyanine crude melt with large strong sulphuric acid(30-50 times vs. crude wt.). 
crystallize in the methanol and water solution. This method is used a large quantity sulphuric acid and neutralizing cost 
is too much and for that viscosity is going up because of melting crude at normal temp., there is limit for decreasing the 
'consuming volume of sulphuric acid. 

In USA patent no. 5,786.121. as composing Penta-f luro-propionic acid with hydrogenated alkane or hydrogenated aromatic 
compound, adding aliphatic compound or aroma-sul fur ic acid as additives, dissolving Oxy-Titanium Phthalocyanine crude, 
crystallizing in the methanol and water solution, is giving producing method the electric charge substance of Oxy- 
Titanium Phthalocyanine. This process is using Penta-f luro-propionic acid and makes a great quantity of harmfulness gas 
mor.e over Tr i-f luoro-acet ic acid process and hard handling raw materials is used, cost is high and product cost is high 
and the risk ness of process is high. 

Accordingly, in producing Oxy-Titanium Phthalocyanine for the electric charge substance, not using high cost and hard to 
handle materials as Tr i-f luoro-acet ic acid or Penta-f luro-propionic acid, but using less expensive and manageable materials, 
the product method of Oxy-Titanium Phthalocyanine for the high-quality electric charge substance is required. 

Tne invent ion to achieve technicat subject 
The objective of this invention is to offer the method to product the electric charge substance of the high quality Oxy- 
Titanium Phthalocyanine using the less expensive and easy to handle material. 

Other objective of this invention is to offer the method to product the electric charge substance of the high quality Oxy- 
Titanium Phthalocyanine using upper method and to offer the photo-conductivity using the electric charge substance of the 
Oxy-Titanium Phthalocyanine 

The ampositfon and function of invention 

According to a look of this invention, mixing the 30-100 wt% concentrated sulphuric acid with Oxy-Titanium Phthalocyanine 
crude (the ratio of lOOM ~ 1:1). using zi rconic-ovoid or glass-ovoid as the shattering substance at -20 " 60'C , for 0.1 
24hrs in the moisture shattering equipment, using by the menstruum, is giving the product method of the electric charge 
substance of the Oxy-Titanium Phthalocyanine. ^ 

According to other look of this invention, offer the electric charge substance of the Oxy-Titanium Phthalocyanine from 
upper method and offer the photo-conductivity using by the electric charge substance of the Oxy-Titanium Phthalocyanine. 



Refer to below description. 



This invention products the electric charge substance of the Oxy-Titanium Phthalocyanine. shattering by using the medium as 
zi rconic-ovoid or glass-ovoid with the mixing materials which are the sulphuric acid and Oxy-Titanium Phthalocyanine crude. 

This invention by the Oxy-Titanium Phthalocyanine crude would be the existing method on the sphere of technology. For 
example Oxy-Titanium Phthalocyanine is composed with 1,2- dicyano-benzene or 1 .3-di-imino-iso-indole for main raw 
materials and Titanium-tetrachlor ide or Tetra-alkoxy-t i tanium for Titanium under N-methyl -pyrrole. 1-chloronaphthalene or 
quiniline at 1 60-200 "C . for 6-12hrs and pass by the refining process. Pic. 1 show the x-ray diffraction pattern of the Oxy- 
Titanium Phthalocyanine crude. 

The sulphuric acid and Oxy-Titanium Phthalocyanine crude are mixed the ratio of 100:1 - 1:1. this sulphuric acid has 30-100 
wt% concentration. If the concentration of sulphuric acid below 30 wt% or the mixing ratio of Oxy-Titanium Phthalocyanine 
crude is over 1:1- . there would be problem that Oxy-Titanium Phthalocyanine is not melting in the sulphuric acid. Best 
ratio of sulphuric acid(50-'60 wt%) and Oxy-Titanium Phthalocyanine crude is 50:1 - 10:1. 

The moisture shattering equipments are stirring shatter as Art-knitter, sandmill or perlmill and ball-mill or vibrating 
mil l!^'""^^"^ 

As shattering, zirconic-ovoid or glass-ovoid are used as medium and also temp, is -20 - 60 . If temp, are below -20^C or 
over 60'C. there would be problem that Oxy-Titanium Phthalocyanine is riot melting in the sulphuric acid. The best condition 
are at 0 ~ 25'C for 0.1-24hrs and best time is 3-5hrs. 

After shattering is completed, using the menstruum, the shattering substance is separated and removed. For example, the 
emstruum adds the ratio of 1:4 with the shattering substance and after filtering the slurry, dry it at 40-80''C for 3-20hrs. 
At this time, the pH of slurry soluble is progressing to neutral i ty(pH 7.0). 

In this invention, using the menstruum are aliphatic alcohol as water, methanol or ethanol and aromatic alcohol as phenol, 
ketone as acetone. MEK or Tetra-hydropur ine. 



The electric charge substance of Oxy-Titanium Phthalocyanine by method of this invention show the width peak bragg angle 

between 6 8+ 0 2' and 10.0+ 0.2- . especially, show the definite pt . at 8.8+0.2' and have the x-ray diffraction peak 

at 2+ 0 2- 24 0+ 0.2' and 27.2i 0.2' or at bragg angle 7.2+ 0.2' . 9.2+ 0.2' . 10.0+ 0,2' . 11.3+ 0.2' , 13.7+ 0.2' . 

17 8+ 0 2' 18 5± 0 2' . 23. 0± 0.2' . 24.8± 0.2' . 27. 2± 0.2' and 28.8+ 0.2' or at 7.5± 0.2' . 11.4+ 0.2' . 13.7+ 0.2' . 



^boye electric charge substance of Oxy-Ti tanium Phthalocyanine is used as product ing the photo-conduct ivity esp. the 
organic photo-conductivity. 

In the below, this invention is descript in detail through comparing the operating eq. and the compare eq. 
Operat ing eq. 1 

zircon ic-ovoid 720 ml is added to 0.5 gallon Art-knitter shattering equipment (Union Process, USA) and 70 wt% the sulphuric 
acid 300 ml and Oxy-Titanium Phthalocyanine crude 50g are added to the Art-knitter equipment. Temp, is steady below the 
normaJ temperature for 5hrs. After finishing shattering, water 2000ml added to the shattered substance and dissolve. them 
and zirconic-ovoid is separated. After filtering the remained slurry, washing by water until the pH of the remained soluble 
is progressing to neutrality and finished Oxy-Titanium Phthalocyanine drys at 60'C in the oven and get the 48.8g electric 
charge substance of the Oxy-Titanium Phthalocyanine. X-ray diffraction pattern of this Oxy-Titanium Phthalocyanine shows 
pic. 2. 

X-ray diffraction pattern of this Oxy-Tl tanium Phthalocyanine is measured under the below condition. 
X-ray bulb : Cu 

Cu K- a wave length(A): 1.54056 
Voltage(kV): 40.0 
. Electric current(mA) : 100.0 
Start angleC 2Theta): 5.00 
Stop angleC 2Theta): 45,00 
angleC 2Theta): 0.020 

Operating eq. 2 

In operating eq. 1. except that 1:1 mixed water and methanol as solvent at separating zirconic-ovoid. implementing the same 
as operating eq. 1. get the electric charge substance of Oxy-Titanium Phthalocyanine, after drying, get 48.4g Oxy-Titanium 
Phthalocyanine and It's x-ray diffraction pattern shows pic. 3. 

Operat ing eq. 3 

In operating eq. 1. except that 7:3 mixed water and methanol as solvent at separating zirconic-ovoid. Implementing the same 
as operating eq, 1. get the electric charge substance of Oxy-Tltanium Phthalocyanine. after drying, get 48.5g Oxy-Titanium 
Phthalocyanine and It's x-ray diffraction pattern shows pic. 4. 

Compare eq. 1 

70 wt% sulphuric acid 300ml add in beaker and stir it as maintaining below 10r . Oxy-Titanium Phthalocyanine crude 50kg 
adds and stir for 5hrs. After finishing stirring, water 2000ml adds maintaining below 10"C and dissolving and filtering. 
Afterwards, washing by water until the pH of the remained soluble is progressing to neutrality and finished Oxy-Titanium 
Phthalocyanine drys at 60*C in the oven and get the 48. 7g electric charge substance of. the Oxy-^i tanium ^Phthalocyanine. X- 
ray diffraction pattern of this Oxy-Titanium Phthalocyanine shows pic. 5. . - • ' 

Compare eq. 2 

In compare eq 1, except that 1:1 mixed water and methanol, implementing the same as compare eq. 1. get the electric charge 
substance of Oxy-Titanium Phthalocyanine. after drying, get 48. 6g Oxy-Titanium Phthalocyanine and It's x-ray diffraction 
pattern shows pic. 6. 

Compare eq. 3 

In compare eq. 1, except that 7:3 mixed water and methanol, implementing the same as compare. eq. 1. get the electric charge 
substance of Oxy-Titanium Phthalocyanine. after drying, get 48. 6g Oxy-Titanium Phthalocyanine and It's x-ray diffraction 
pattern shows pic. 7. 



Compare eq. 4 

Oxy-Tftanium Phthalocyanine crude lOg melts in the mixture of Tr i-f luoro-acet ic acid 20ml and dichloro-methane 80ml and 
stir for 15min. After stirring methanol 500ml and water 500ml are added and stir them for 45min. at normal temp, and leave 
alone for 25min. after leaving'^alone. remove top solution, adds methanol 400ml and stirs them for Ihr at normal temp, after 
finishing, filtering the slurry, washing twice by methanol 20ml. washing twice by water 20ml and washing water 100ml. 
methanol 40ml. As drying at 60 'C . get 9.6g Oxy-Titanium Phthalocyanine and It's x-ray diffraction pattern shows pic. 8. 

Compare eq. 5 

Ovw-Titoninm Pht ho I r^^won J no nr. .Ho ir^n mo I t c in t ho OR wut<t enlnhnr.r or^ i rt ^^m^ at hol^u, ^i^r onH ct i r fnr 9hr e mointaJnino 



•remained splut'ion is' neutral^ As drying at 60*C . get 9.5g Oxy-Ti tanium Phthalocyanine and It's x-ray diffraction 

pattern shows pic. 9. 



.'TEST 1. 

In operating eq. obtained Oxy-Titanium Phthalocyanine 2.0g was mixed with poly-vinyl-butyne and together glass 
sphere(diameter Imm.llOg). dispersing for 5hrs in paint-dispersor . add to Tetra-hydropur ine 150g,add to dispersing and it 

is Charge-gene r,aLLon_±ay_er's coating solution. 

For preparing qnar^e-tiansfer^Jaj^^^ coating solution. 200g monochlorobenzene separately mixed with N.N':iis(3- 
methylftenyle)-N,N'-di^fenyTe-ben2idine(chemlcalformula2)25g and poly(4.4-cyclohexalidenphenycarbonate) ( chemical formulas) 

25g- ' . 

Chensical for mi I a 2 




^ /r~\ // 




CH3 



Chemical formuia S 




\ / 



H 




and for manufacturing 20^ Charge-transfer, once more for SOmins drying . 
Table 1 is result of using PDT-2000 (Quality Engineering Associates Inc, USA) 

1) Initial Sur face electric potential (VDOP) 

It was estimated to voltage When Photo-conductivity drum make a charge with electricity the corona electr ici ty(-6.0kV) . 

2) Closed Attenuation (0D5) 

After drum make a charge with electricity the corona electr icity{-700V) . later 3 sec. measured for drum surface's electric- 
potential, and signed to per cent. 

^. DD5 = (surface's electr ic-potent iai (After 3sec)/lni t iai surface^s electric-potential )x 100 (%) 

3) Sensibi I ity (E50%) 

After drum make a charge with electricity the corona electr icity(-700V) . i t was estimated to monochromatic light's strength 
when was exposed to drum surface for reach to half of initial drum surface . 

4) Voltage Finish (VF) 

After drum make a charge with electricity (-700V).it was estimated to surface^s electric-potential when a wave length is 
780nm and strength is 13 J/cm' under monochromatic light. 



TEST 2-3 



TEST 4-8 

In operating eq. 1-5. except that obtained Oxy-Titanium Phthalocyanine . implementing the same as compare eq. 1. following 
(•Table 1] is conclusion. 
[Tablel] Electrophotography Property Result. 



Test 


Char ge 
Generator 


\/nnD (\/\ 
VUUr \v} 


nn*^ rqt^ 


F*^n% ( l/cmM 


VF (V) 

VI \ V / 


1 


Ope rat ing eq. 
1 


— DOO 




0 ifii 
\j . 1^ 1 


-64 


2 


Operat i ng eq . 
2 


-682 


90.2 


0.108 


-49 


3 


Operat ing eq. 
3 


-674 


90.6 


0.111 


-54 


4 


Compare eq 
1* 


-502 


70,1 


0.508 


-108 


5 


Compare eq 
2 


-602 


79.1 


0.378 


-66 


6 


Compare eq 
3 


-619 


81.2 


0.412 


-74 


7 


Compare eq 
4 


-600 


62.0 


0.130 


-46 


8 


Compare eq 
5 


-627 


75.1 


0.185 


-108 



* Corona electricity voltage is settled on 7.45KV. 

/>?cJ fnvonl ion's effect fv&n&sts 
That is to say. according to using of H2S04 and wet crusher, not only reduced density of H2S04 but also amount, so .reduced 
neutralizing cost for H2S04. Also this invention, we are able to product the high quality electric charge substance of Oxy- 
Titanium Phthalocyanine. not using Tr i-f luoro-acet ic acid or Penta-f luro-propionic acid that are a high price and difficult 
to be treated. 

(57) Appi feat ion range 
AppI icat fon clause 1 . 

30-100 wt% Sulphuric acid and Oxy-Titanium Phthalocyanine crude are mixed the ratio of 100:1 - 1:1 and by using zlrconic- 

ovofd or glass-ovoid as the shattering material, this mixture is shattered at -20-60*0. for 0.1-24hrs in the moistening 

shattering equipment and is giving the product method of the electric charge substance of Oxy-Titanium Phthalocyanine and 

this substance which separates and removes the above shattering material from substance by using the menstruum and the 

electric charge substance of Oxy-Titanium Phthalocyanine . 

AppI icat ion clause 2 . 

A process according to claim 1. 

Oxy-Titanium Phthalocyanine is composed with 1 ,2-dicyano-benzene or 1 .3-di-imino-iso-indole for main raw materials and 
Titanium-tetrachloride or Tetra-alkoxy-t Itanium for Titanium under N-methyl -pyrrole. 1-chloronaphtha!ene or quiniline at 
160-200t:. for 6-12hrs and pass by the refining process. 
Application clause ^J^- 

A process according to claim 1. Wherein Temp of Mixing & Crushing is -20 - 60X. 
Application clause"5U 

A process according to claim 1. Wherein Hours of Mixing & Crushing is 0.1-24hr. 
Application clause 6 . 

A process equipment according to claim l.be composed with Sand-milling. Art-knitter & ball-milling. 
AppI icat ion clause 6 . 

A process equipment according to claim 1. Wherein wet crusher is as Art-knitter, sandmill or perlmill and ball-mill or 
vibrat ing mi 1 1 . 



crushed "matenalsl ratio fi'ltering .and the sludgyis washed by solvent, drying at 40-80 (3-20hr ) . 

Application clause 8 . 

A process according to claim 1 or claim 7. the solvent is selected between water, methanol, ethanol which which is composed 
hi aliphatic alcohol, benzyl alcohol and ketone class which is composed of aliphatic alcohol, benzyl alcohol, acetone. MEK. 
Tetra-hydropur ine. 
AppI icat ion clause 9 . 

A-materials-made according to claim 1. Oxy-Titanium Phthalocyanine " feature on X-ray diffraction are that Peaks widely 
appeared between 6.8± 0.2 and 10.0± 0.2- (Bragg angle), the top^s peak shown on 8.8+ 0.2. and the diffraction feature peaks 
shown-.on14.2± 0.2" . 24. 0± 0.2' and 27. 2± 0.2 . 
Application clause 10'. 

A materials-made according to claim^ ! Oxy-Titanlum Phthalocyanine* feature on X-ray diffraction a^;f/hat Peaks appeared on 



7^+ 0.2' , 9.2± 0.2' 
0.2' and 28. 8± 0.2* . 

AppI icat ion clause 11 



10.0+ 0.2' 



11.3+0.2* . 13.7+0.2- . 17.8±0.2' . 18.510.2- . 23.0± 0.2- . 24,8± 0.2' . 27.21 



A materials-made according to claim; .) Oxy-Titanium Phthalocyanine' feature on X-ray diffraction are that P^aks appeared on 
7.51 0.2- . 11.4+ 0.2- . 13.71 0.2- . 14.81 0,2- . 18.01 0.2- . 18.81 0,2- . 23.01 0.2* . 25.11 0.2- ,27.21 0.2 and 28.8 
1^.2- . 

AppI icat ion clause 12 .. 

A process according to claim 9 or claim 11. Oxy-Titanium Phthalocyanine' feature on X-ray diffraction has a strong peak on 
27.21 0.2- . 

Application clause 13 . 

A process according to claim 9 or claim 11. Photo-conductivity made by Oxy-Titanium Phthalocyanine' charge substance. 
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